In this paper, we study a class of neutral stochastic differential equations (NSDEs) with the cylindrical Brownian motion and Lévy noises in an infinite-dimensional Hilbert space. The existence and uniqueness of the mild solutions to these stochastic differential equations are discussed under assumptions of linear growth on the coefficients. The results of Taniguchi (J. Math. Anal. Appl. 360:245-253, 2009) are generalized and improved as a special case of our theory.
Introduction
The stochastic neutral differential equations have attracted much attention because of their practical applications in many areas such as physics, population dynamics, electrical engineering, medicine biology, ecology and other areas of science and engineering [-] . It is very important to find the solutions of stochastic differential equations (SDEs) with additive-noise on infinite-dimensional state spaces, so there has been an increasing interest in the investigation of the existence and uniqueness of mild solutions for a class of neutral stochastic differential equations [-] . In particular, the neutral stochastic differential equations are driven by Poisson jump processes [-] . By introducing the Itô stochastic calculus with G-Brownian motion, Revathi and Sakthivel extended the existence and uniqueness results to a class of nonautonomous stochastic neutral differential equations with infinite delay in real separable Hilbert spaces [, ] . In addition, Benchaabane studied a class of nonlinear fractional Sobolev-type stochastic differential equations in Hilbert spaces [] .
However, it should be mentioned that only a few papers have discussed the existence and uniqueness of mild solutions of stochastic differential equations driven by Brownian motion and Lévy noises. Cao established the existence and uniqueness of mild solutions to semilinear backward stochastic evolution equations driven by the cylindrical Brownian motion and the Poisson point process in a Hilbert space with non-Lipschitzian coefficients by the successive approximation [] . Luo considered the existence and uniqueness of 
where T is the infinitesimal generator of a pseudo-contraction semigroup (S t ) t≥ , and 
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Let E and H be separable Hilbert spaces with the norms · E and · H , respectively. The inner products in E and H are denoted by (·, ·) E and ·, · H , let L(E, H) denote the space of all bounded linear operators from E to H.
Let ( , P, F) be a complete probability space on which an increasing and rightcontinuous family (F t ) t∈ [,∞] of complete sub-σ -algebra of F is defined. The filtered probability space ( , F, (F t ) t∈ [,∞] , P) satisfying the 'usual hypothesis' is given as follows:
(ii)
e., the filtration is right continuous.
Let (L(t) : t > ) be a Lévy process with values in a separable Banach space H and define
Together with the Lévy measure ν( ) := E[, ], the compensated Poisson random measure is defined by
A stochastic process X is said to be càdlàg if it almost surely has sample path which are right continuous, with left limits. Let = D(R + , H) be a space of càdlàg functions defined on R + and with values in H with norm
(n = , , , . . . ) be a sequence of real-valued one-dimensional standard Brownian motions mutually independent on ( , P, F), and let {e n } (n = , , , . . .) be a complete orthonormal basis in E. Let Q be a nonnegative, linear and bounded covariance operator such that tr(Q) < ∞, and assume that there exists a bounded sequence of nonnegative real numbers {λ n } such that Qe n = λ n e n , n = , , . . . . Thus we consider an E-valued stochastic process W(t) given formally by the following series:
From now on, we suppose that the operator Q ∈ L(E) is a nonnegative self-adjoint trace operator, then this series converges in the space E, that is, W (t) ∈ L  ( , E). Let v ∈ E, the inner product (W (t), v) E given by the above E-valued stochastic process W (t) satisfies the conditions of a cylindrical Wiener process. Since
So, when the operator Q ∈ L(E) is a nonnegative self-adjoint trace operator, we usually say the above W (t) is the E-valued Q-cylindrical Wiener process with a covariance operator Q.
Then we define the stochastic integral
of ϕ with respect to the E-valued Q-cylindrical Wiener process W (t) by
for any v ∈ H using the Itö integral with respect to β n (s).
Throughout this paper, we assume that the filtration is generated by the E-valued Qcylindrical Wiener process W (t), and Lévy process is augmented, that is, 
S t-s h s, u, x(s) Ñ (ds, du) (  .  )

P-almost surely hold for each t ∈ [, T].
Lemma . ([]) Let p > , T >  and suppose ϕ(t) is an L
  -valued predictable process such that E( T  ϕ(s) p L   ds) < +∞. Let W ϕ S := t  S t-s ϕ(s) dW (s), t ∈ [, T].
Then there exists C(p, S) ≥  such that
E sup ≤s≤T W ϕ S p ≤ C(p, S) sup ≤t≤T S t p · E T  ϕ(s) p ds . (  .  )
Moreover, if inequality (.) is satisfied, then there exists a continuous version of the process W
S t-s φ(s, u) N(du, dt).
If (S t ) t≥ is a contraction semigroup, then ∀ < p ≤ , there exists a constant C p,T ≥  such that
E sup ≤t≤T Z(t) p ≤ C p,T · E T  H\{} φ(s, u)  ν(du) ds p  . (  .  )
Existence and uniqueness of mild solutions
In this section, we discuss the existence and uniqueness of mild solutions to the stochastic equation (.) in a Hilbert space. For each t ∈ R + , we definite the function θ t :
Starting from here, we suppose that the following additional assumptions hold.
Assumption . () h(t, u, x) is jointly measurable, and for all u ∈ H and t ∈ R + fixed, h(t, u, ·) is F t -adapted; () A(t, x) is jointly measurable, and for all t ∈ R + fixed, A(t, ·) is F t -adapted; () assume that h(t, u, x) = h(t, u, θ t (x)) and A(t, x) = A(t, θ t (x)).
Assumption . There exists a constant K >  such that for any t ∈ R + the following inequality is satisfied:
Assumption . There exists a constant K ≥  such that for any fixed x, y ∈ D(R + , H),
for P-almost surely.
For simply, C K,α,T >  denotes a suitable positive real number which changes from line to line, let
Theorem . There exists a constant C K,T,α such that for any (F
Proof From (.), we have
Using this relation, together with Assumption . and Assumption ., we obtain
Using Lemma ., Assumption . and Definition . yields
Moreover, from Lemma ., it follows that
Taking (.), (.) and (.) into (.), we have
Let T > , and define
here ξ s is jointly measurable and F t -adapted. It follows from Theorem . that the map
is well defined, where I(·, x) is defined in Eq. (.). 
Proof By using (.), we have
I(t, x) -I(t, y)
By Assumption ., we have
From Lemma ., Assumption . and Assumption ., we obtain
Similarly, we get Therefore by Theorem ., Eq. (.) has a unique solution.
Conclusions
In this paper, we consider a class of stochastic differential equations driven by Brownian motion and Lévy noises in real separable Hilbert spaces. Sufficient conditions for the existence and uniqueness are derived. The conditions, under which the coefficients satisfy linear growth condition, are formulated and proved. There are two direct issues which require further study. First, we will investigate the exponential stability of mild solutions for NSDEs in Hilbert spaces. Second, we will devote our efforts to the study of the mean-square stability and the asymptotic mean-square stability of NSDEs driven by the cylindrical Brownian motion and Lévy noises.
